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Notes. 
The velocity of light, as estimated by Prof. Corner, 


of the Ecole Polytechnique, Paris, with the aid of new 
apparatus, is 188,660 miles per second. 

Genl. Fitz Jehn Porter, late Commissioner of Public 
Works in New York city, is to be succeeded by John C. 
Campbell, Chief Engineer Department. of Public Works. 


Trains now run on the New York Elevated Railway 
from the Battery to Central Park. The distance is five 
miles, and time thirty-four minutes, including nine stop- 

New York city consumes about 100 gallons of water 
per diem for each of its 1,200,000 inhabitants, It is 
computed that 300,000,000 gallons daily overflow the 
Croton dam. 


The contractor fur the new Bergen Tunnel has bro- 
ken through the last heading, and the tunnel has been 
passed through from end to end, It will be pushed to 
speedy completion. 


Propositions looking to an increased supply of water 
for New York city have already been made, the present 
aqueduct and reservoirs being now barely sufficient for 
the demands of the city. 


Engineers are engaged in surveying a route for the 
Providence and Springfield Railroad. From Providence 
R..I. the road will pass through the eastern part of Con- 
necticut to Springfield, Mass. 


The Edgar Thompson Steel Works have lately filled 
an order for 60 ft. rails. They cost no more per pound 
than €o ft. rails ; save two crop ends; require fewer fish- 
plates to a mile; and lesson the hammering of the rol- 
ling-stock one half. 


The American Diamond Rock Boring Company, of 
Providence, R. I., lately finished the job of taking a 24 


inch core out of the columns of the State Capitol, at Co- 
lumbus, Ohio, the immense pillars in their solid state 
being considered to heavy for the foundations. 


The city of Hartford, Conn. are to build another new 
reservoir in the spring, which will make four reservoirs 
supplying the city with water. 

On account of the light rains during the past year, 
pumping from the Connecticut river has been necessary, 
a good portion of the time. It is said that when the 
new reservoir is completed there will be a stream of wa- 
ter of 1o in. diameter constantly running into it, and it 
will not be necessary to pump from the river to supply 
the city. The reservoirs are located at West Hartford, 
about four miles from the city. The work will be done 
under the superintendence of Seth E. Marsh, Civil En- 
gineer, assisted by H. W. Ayres, C. E. " 

M. A. Mouchot has invented and described to the 
Ftench Academy of Sciences, a machine for utilizing the 
heat of the sun to raise steam. It consists of a mirror, 
ground so as to have a line instead of a point for its focus, 
a blackened boiler, ana a glass enclosure to prevent the 
exit of heat rays. The apparatus is so mounted and 
controlled by gearing as to revolve with the sun. In one 
experiment at Tours, May 8th, in ordinary fine weather, 
with a closed boiler, § gallons of water at 68° Fahr. were 
raised to 252° Fahr. in 40 minutes, giving 30 lbs. pres- 
sure. The pressure soon rose to 75 lbs., and tempera- 
ture to 315° F. Whether the boiler will make steam fast 
enough for use in a cylinder seems not to have been 

tried. 


The Sheffield and Birmingham Manufacturers’ Board, 
and boards of trade, at a recent meeting, complained 
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that American steel and iron manufacturers are getting 
possession of the British markets. Tne president of the 
Sheffield Chamber of Commerce pointed out the fact 


that British hand-made goods cannot compete with 
American machine-made goods. Hand-made goods were 
once of such superior quality that they had nothing to 
fear from the competition of the cheaper, but inferior, 
machine-made goods. But that time has gone by. The 
machine-made goods are now not only the cheapest, but 
also the best. He showed that the British working- 
men’s trades unions, by their violent opposition to the 





use of machinery and new inventions, are not only ruin- 
ing trade, but also spoiling their own handicrafts. ‘The 
American workingmen, by using machines, and by tak- 
ing advantge of new inventions, not only secure the mar- 
kets, but, as they turn out more work, at a less expense, 
are paid higher wages than British artisans receive. 
Thus the use of machinery and invention is a benefit to 
both employer and employed and alsoa great benefit to the 
world of consumers ; for, if they do cheapen the cost of 
production, and so swell the manufacturer's profits, at 


the same time reducing the price to consumers, they 
also enable higher prices to be paid to the workingmen 


The new State House at Hartford. Conn. is expected 
to be finished by the latter part of she present year. It 
is built of white marble and is unrivalled by any public 
building in the country. 

It is so situated as to command the attention of the 
great rush of travel between New York and Boston, as 
it is but a short distance from the depot. 

The cost of the building is estimated at from $2,000,- 
000 to $2,500,000. 

Special attention has been given to the thorough ven- 
tilation of the bgilding. It is fire-proof in every respect, 
the girders and stairs being of iron. The architecture of 
the building is the Modern Secular Gothic. 

The central and commanding feature of the building, 
is the Dome, which is adorned with arcades, columns, 
galleries etc. The plan of the dome is a dodecagon, 
(12 sided) and on each terminal, at angles, is placed a 
female figure, supporting a shield bearing the arms of one 
ot the original thirteen states. The figure for Connecti- 
cut holds the original charter of the state, and surmounts 
the cupola. 

The Representatives’ hall, which is the central build- 
ing of the south front, is lighted on three sides, and is 
supported on an arcade of polished granite columns, 
with carved granite caps. 

There will also be subjects to show the founding of 
the colonies, and their struggles and success in achieving 
their independence. 

The extreme length of the building is 300 feet, and 
the extreme height of the dome 250 feet. 

The site ot the building is just west of Trinity College, 


and fronts on the Park. The contract for the whole 
work is being done by James G. Batterson, Esq. 





AMERICAN BRIDCES AT THE CENTENNIAL. 
4 East T WENTY-THIRD STREET, 
New York, Fanuary 15th, 1875. 

The Sub-Committee appointed to promote a pro 
representation of American Bridges and Bridge Con- 
struction, at the Centennial Exposition, hopes to secure 
your assistance to make the exhibition in this respect, 
both creditable and complete. 

American engineers have long enjoyed the prestige of 
having built the longest, boldest and most important 
wooden bridges in the world. Within the last fifteen 
years, they have turned their attention towards the erec- 
tion ot iron bridges, and already a distinctive American 
practice has grown up, which, in consequence of the 
marked improvements and progress of the last five or 
six years, is claimed by some of them to be in advance 





Subscription $2.12 per year 
Single copies, 6 cents 


of European practice, in regard to economy of mater- 
ials, facility of erection and possible length of spans, of 
iron and steel bridges. 

This fact, if it is a fact, the committee desires to es- 
tablish. It does not propose to supersede or alter any 
arrangements which intending exhibitors have already 
made, and will make a separate exhibit of those contri- 
butions only, which the parties furnishing them, shall 
specially request it to take in hand. It intends mainly, 
to secure such concert of action as shall lead to an ade- 
quate presentation of our recent progress, and best at- 
tract the attention of visitors, while furnishing them any 
further information they may require. 

For this purpose it is proposed to have an office, at 
which a secretary shall be in attendance, in some cen- 
tral part of the Exposition building, and to which visi- 
tors shall be referred and directed by cards appended io 
individual exhibits. These cards, which are to be made 
as conspicuous as possible, should be appended to all 
the cxhibits in charge of the committee, whether entered 
by the exhibitors themselves, or by the committee, and 
would refer whatever visitor might become interested by 
the object exhibited, to the secretary in attendance, from 
whom he might obtain such albums, lithographs, circu- 
lars or cards, as the exhibitors shall wish to distribute; 
or, more important still. receive information as to the 
readiest way of visiting the works themselves, and be- 
coming acquainted with their builders. 

It is proposed that the secretary shall keep a record 
of the names and temporary address of the visitors, in 
order that proper attention may be shown to them. 

With these views, the following suggestions are made 

I. That engineers, or others, who arein possession of 
models, plans or photographs of important or interest- 
ing bridges, whether of wood, iron or other material, 
shall prepare the same for exhibition, and append there- 
to the name of the contributor, and such description and 
information as may seem required. It is especially 
hoped that pains will be taken to represent the earlier 
bridges erected in this country, so as to give the exhibit 
an historical value. Arrangements may be made by con- 
tributors for exhibition, through the commissioners ap- 
pointed by the several states,—but the committee will 
take charge of the models, plans, &c., if desired; obtain 
the necessary space, and group and arrange them so as 
te make the display as effective as possible. 

II. That builders, manufacturers and desggers of 
bridges, should prepare the following: 1st—Models, 
generally upon a scale of one-eighth or of one-fourth of 
an inch to the foot (one-ninety-sixth or forty-seventh of 
real size), of such of the more important of their works, 
as they may desire to make known; together with full 
size, or half, or even quarter size models of the details 
of the joints and connections, especially those in which 
the American differs from the European practice. 2d.— 
Original or traced drawings of the plans of less impor- 
tant of their works, together with photographs represen- 
ting the same, and whenever possible, the mode of their 
erection. 3d.—Printed statements to be furnished to 
the secretary for distribution, concerning the same. It is 
suggested that the most effective method of furnishing 
this information, would be through illustrated albums, 
giving the location, date of building, description, spans, 
width and depth of trusses, weights and amounts of ma- 
terials, loads assumed, and factors of safety adopted. 
&c., of the bridges built or designed by them. These al- 
bums could either be given away or sold at about cost, to 
enquirers, as the contributors might direct. 

It would greatly be preferred that this class of contri- 
butors should make their own arrangements for obtain- 
ing space, and display of their exhibits, but the commit- 
tee will take charge of this at their expense, if desired. 

III. That parties who shall receive this circular, shall 
advise the Chairman of the Committee, at the earliest 
moment possible, as to what action they propose to take 
in relation thereto; or shall inform him in case they 
know of any parties who are in possession of any models 
or plans of bridges, which it would be desirable to ex- 
hibit, as well as favor him with any suggestions that may 
occur to them, as to the best method of representing 
creditably, American engineering at the Centennial Ex- 
position. Respectfully, 

O. CHANUTE, 
Chairman Sub-Committee IT, 
G. LEVERICH, Box 839, New York City. 
Sec’y Cen. Commission of the Society, 
4 East Twenty-Third St., New York. 
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BY D, K. CLARK, M. INST. C, E. 





The St. Gothard Tunnel through the Alps was pro- | 
jected, and is now in course of construction, to complete 
the link which is to connect the Swiss system of railways 
and the railways of Upper Italy, in the valley of the Ti- 
cino. The tunnel is to traverse the Alps between Goes- 
chenen, on the north side, and Airolo, on the south side. 
It is to be constructed for two lines of way, on the 4 
feet 8% inches guage, and is to be straight, with the ex- 
ception of a length of 145 metres (158 yards) at the 
south end, which is to be a portion of a curve of 300 me- 
tres (984 feet) radius, to connect the tunnel with the sta- 
tion at Airolo, The tunnel is likewise to be connected | 
by a curve with the station at Goeschenen, but this curve 
will be wholly beyond the tunnel. 

To facilitate the construction, the tunnel is in the first 
instance, being cut straight through to the surface at the 
south end ; and the curvilinear portion at this end has 
been made independently, to form a junction with the 
straight portion at a given point under the surface. 

The length of the tunnel is to be 14,900 metres ( 16,- 
295 yards), or 9.2585 miles, and its situation, as between 
Goeschenen and Airolo, is as follows :-— 








‘ Metres. Yards 
Goeschenen Station to north end of tunnel 25 27 
Length of the tunnel ‘ ; 14,900 16,295 
Airolo station to south end of tunnel 112 122 

Total distance between the stations 15,037 16,444 


As to levels and gradients :— 
Metres. Feet. 


Airolo station is above the level of the sea 1,145 3,757 
Goeschenen x - - 1,109 3,639 
Airoto above Goeschenen 5 : 36 18 


The line rises from both stations toward a summit- 
level, 180 metres in length (197 yards), within the tun- 
nel. The northern grad’. »’ -'°es at the rate of 5.82 in 
1,000, or 1 in 172, for a disi.«. « of 7,432 metres (8,127.8 
yards), to the summit level, 180 metres long, from which 
the southern gradient falls at the rate of 1 in 1,000, for | 
7,288 metres (7,970.3 yards), to the south end. The 
formation of the gradients falling from a summit within 
the tunnel, was designed, of course, for the purpose of 
providing a fall for the waters of infiltration from both 
sections of the tunnel whilst in process of construction ; 
and the flatter gradient, 1 in 1,000, was fixed upon as 
that which would be just sufficient to insure the natural 
flow of the water towards the mouth of the tunnel. 

GEOLOGICAL STRUCTURE OF THE ST. GOTHARD. 

According to the observations and deductions of Pro- 
fessor Fritsch, of Frankfort, the principal mass of the 
chain to be traversed is composed of gneiss, rich in mica, 
passing into mica-schist, and alternating with gneiss and 
hernblende-schist. The beds of rock are disposed in the 
form of a fan—a characteristic of Alpine formations 
generally — in such a manner that towards the north end 
of the section the beds are inclined southward ; towards 
the south end, northward ; and in the middle, vertical. 
The detailed estimation by Professor Fritsch, of the va- 
rieties and thicknesses of the formations, in their order 


trom north to south, are subjoined :— 

Metres. Yards. 
Granitic gneiss, more or less homogeneous 2,200 2,406 
Gneiss, more or less schistous : - 450 492 
Crystalline limestone, with grey marble 350 383 
Micaceous schist, passing to gneiss - 1,300 1,422 
Gneiss, rich in mica, passing to mica-schist 6,600 7,218 
Mica-schist, with more or less hornblende 1,600 1,750 


Gneiss, more or less schistous : - 270 295 
Mica-schist, with veins of quartz : S00 876 
Hornblende-schist —- : - - 1,250 1,367 
Dolomite, gypsum, &c.  - . - 100 109 

Approximate length of the tunnel 14,920 16,317 


FORM AND CONSTRUCTION OF THE TUNNEL. 
According to the terms of the specification, the tunnel 
is to be of the same sectional dimensions as the Mont 
Cenis Tunnel: — 


Level of sleeper to soffit of arch : 6.0 19.68 
Width at level of sleepers - - 7.6 24.93 
Width at springing of arch - - S.o 26.24 
Height of springing above level of sleepers 2.0 6.56 
Floor, below level of sleepers, at centre 0.7 2.30 

" ” = atsides 0.5 1.64 


The arch is to be a semicircle of 4 metres (13.12 feet) 
radius, The sides or walls are to be curved to a radius 
of 10.1 metres, or 33.13 feet. In solid or fissureless rock, 
the tunnel is to be cut to the section, without masonry. 


From the Proceedings of the Institution of Civil Engineers. 
London, 1575. 


i 


In fissured rock, if solid, a segmental arch is to be 
turned. Less solid rock is to be arched and walled with 


| masonry, from 0.45 to 0,75 metres thick, or 18 to 30 
inches. Loose rock is to be completely lined. A cul- 


vert, 1 metre (3.28 feet) square, is to be formed in the 
floor. 

The contract was let to M. L. Favre on the oth of 
August, 1872, to be completed in eight years. The fol- 
lowing are the quantities and contract prices :— 








1. Fixed cost. | 
Tunnel of rh 
direction at 
Airolo. 
Excavation 
of tunnel. 


t 14,900 2,800) 41,720, 
Ballast and | | 

f 

| | 

{| 


| 


14,go0! 22 


| 
double way | 
and mainte- 29,800 4) 119, 
nance, (2x | | | 

| 





327,5 


side walks. 


Laying the 


14,900) 


i 
| 

















Variable cost.jcu. m.| u. yd. 
Sater mp: t| 40,000 75} 3,000, 52,320 15.00) 600,000 
| sq. m. yd, 
Facing work, | 60,000, 20| 1,200, 71,760, 4.00 240,000 
Ordinary {| cu. m. | - yd.) 
masonry, {| 30,000) 40} 1,200, 395240} 8.00] 240,000 
Masonry of 
the niches }/| 165 19, 33.00) 3,960 
299) Aid til ik Eas 
Total cost. — | i os 9,560,360 


The construction of the tunnel was commenced by M. 
Favre, at Airolo, on the 13th of September, and at Goes- 
chenen on the 24th of October, 1872. It is conducted 
on what is known on the Continent as the Belgian or 
French system:— A heading or advanced gallery is 
driven at the upper part of the tunnel from each end, 
from which the enlargement is proceeded with laterally 
and downwards. The heading was excavated by hand 
for the first six or seven months, after which time it was, 
and is now, driven exclusively by means of mechanical 
perforators, or rock-drills, worked by compressed air. 
The enlargement also, formerly done by hand labour, is 
now almost entirely performed by machine labor. 

The nature of the rock that had been traversed, to the 
30th of April, 1875, fairly justified the anticipations of 
M. Fritsch. At the north end, and for a length of 2,000 
metres (2,187 yards), the rock consisted of hard granitic 
gneiss, varying occasionally into gneiss and gneissous 
mica-schist, and closing with the gneiss of the Finster- 
aarhorn. At 2,002 metres (2,189 yards), the point of 
transition was arrived at between the gneiss and the 
metamorphic sedimentary rocks of the valley of Urseren, 
of which the first beds were found to be gneissous mica- 
schist. At the point of transition the gneiss was rich in 
mica, and the new formations were perfectly dry at the 
joints of the rocks. The rock throughout, from the 
commencement, was practically dry, and, though fis- 
sured in many places, it stood well when excavated, and 
no timbering was required for its support. 

At the south end on the contrary, the dominant for- 
mation consisted of mica-schist, variable in quality, with 
numerous fissures, through which water passed into the 
tunnel in large volumes. At first, earth, mixed with sand 
and gravel, was met with, followed by gypsum, talc, mi 
ca-schist, and dolomite, till a distance of 84 yards was 
reached, when progress was temporarily arrested by a 
bed. 13 feet thick, of debris of dolomite and mica-schist, 
with blocks of quartz intermixed. Water was dis- 
charged at the rate of 420 gallons per minute, and it 
brought down with it a mass of the debris into the tun- 
nel. After having, with much difficulty; traversed this 
loose bed, the miners again came upon mica-schist, full 
of fissures, and charged as before, with water, for a dis- 
tance of 454 yards from the mouth ; this mica-schist was 
interrupted by beds of clay and many kinds of rock, 
which formed conduits for the water. From such open- 
ings, the water was projected under considerable pres- 
sure, and delivered at the rate of 2,640 gallons per min- 
ute. At 650 yards, the discharge of water amounted to 
from 2,400 to 2,700 gallons ser minute. Beyond this 
point the rock was, for some distance, so friable that 
hand labor was substituted for machine labor in excava- 
tion. But it was in penetrating to a point 1,000 yards 
from the entrance that the greatest and most violent 
discharge of water took place, where the rock consisted 
of hornblende, with beds of mica-schist. For a length 
of ro feet at one pla-e, the miners worked amongst pow- 
erful jets of water, crossing each other, and delivered at 


the rate of 3,000 gallons per minute. At 1,360 yards, 
3,120 gallons were discharged per minnte. As the work 
proceeded, an abatement of the discharges of water took 
place. At 1,600 yards very little water was discharged 
from the front. 

Whilst the rock met with at the north end was suffi. 
ciently solid and resisting to stand unsupported, when 
excavated, a large portion of the excavation at the south 
end —for a length of 290 yards—required to be sup. 
ported, and was continuously and solidly timbered. 
Beyond this distance, timbering was only required at 
particular places. 

METHOD OF EXCAVATING THE HEADINGS. 


The dimensions which have been found most advan- 
tageous for the headings are 2.5 metres high, and 2.5 
metres wide, or 8 feet 244 inches square, with a frontal 
area of 6714 square feet. When blasting with dynamite 
in hard rock, from 24 to 26 holes are bored in the face 
of the heading. five in a row, from 24 to 28 inches apart; 
excepting three holes near the centre, arranged triangu- 
larly, which are commenced at 16 inches apart in the 
face, and converge until they finish at a distance of 4 
inches apart at the bottom. The holes immediately sur- 
rounding the central ones are drilled horizontally, and 
perpendicular to the face, whilst the outermost holes, at 
the sides, top, and bottom, diverge in direction, in order 
to clear out, by blasting, the new front of the heading to 
the full standard size. From experience, it is found that 
the best depth of hole for blasting with dynamite is from 
3-61 to 3.94 feet (1.1 to 1.2 metres). As the jumpers 
wear laterally, the holes are bored taper with four suc- 
cessively diminishing sizes of jumper, each of which bores 
about 10 inches of the depth. These sizes are succes- 
sively 48, 42, 38, and 32 millimetres, or 1.89, 1.65, 1.50. 
and 1.26inch. The diameter at the bottom of the holes 
is, then, about 144 inch, and the cartridges being made 
up to a diameter of 27 millimetres, or 1.06 inch, are easi- 
ly slipped down to the bottom of the hole The cart- 
ridges are of various sizes, holding from 1% Ib. to 4 lbs. 
of explosive materials ; when exposed to water they are 
inclosed in sheet iron cases, and are fitted with two 
matches. 


The perforating machines employed in the heading 
are six in number, mounted ona carriage, which is placed 
on a line of rails of 1 metre guage, laid to the front. A 
tender with water for clearing the bore-holes, and a wag- 
on with fresh boring bars, are in attendance behind the 
carriage on the same line of rails. The carriage is ad- 
vanced to a position at about 5 feet from the forehead, 
where it is blocked up, the supply pipe with compressed 
air is connected to the carriage, and the work of perfo- 
ration commenced. The ‘attack’ is so disposed as to 
admit of easy access between the drills that they may be 
correctly pointed. The time expended on the process of 
perforation has recently been reduced to three and two 
and a half hours. When the last holes are bored, the 
charging is commenced, whilst the carriage, with its ac- 
cessories, is withdrawn to a distance of about 90 yards 
from the forehead, and turned into a siding in the en- 
larged part of the tunnel, the tender and the wagon be- 
ing placed in front of the carriage, so as to shield it from 
flying fragments of rock that may chance to come that 
way. 

The charging of the bore-holes is performed in three 
stages. 1st. The three central holes receive charges of 
8000 grammes, or 28.3 ounces, of dynamite, which oc- 
cupies two-thirds of the depth, and the matches are 
lighted. The three charges are susceptible of percussive 
action from each other, by reason of this proximity, and 
are theretore exploded simultaneously. One single 
match in one of the holes suffices for the explosion of all 
the three charges, but it is preferred to fix and to light 
all the three matches, in case of a missfire of one or two 
of them. The explosion opens a conical cavity in the 
rock, which facilitates the discharge of the other ‘mines’ 
or holes when exploded. 2nd. After this preliminary 
explosion, the whole of the remaining holes are charged, 
excepting the lowest row, with charges of 500 grammes 
or 17.6 ounces, of dynamite. In order that these may be 
exploded successively from the centre outwards, not si- 
multaneously, the matches are collected into a bunck at 
the middle of the front, and are cut square off, the more 
nearly central matches being of course the shortest, and 


they are all lit at the same time. The cha nearest 
the centre are the first to explode, then the others in suc- 
cession towards the outer sides. The second explosion 
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over, the broken rock is removed, and, finally, in the 3d | 





stage, the remaining row of holes, next the floor, is 
charged with 500 grammes to each hole and discharged, 


when the blasting of the front is completed for one shift. | 


In the heading, on the upper level, the broken rock is 
removed in iron wagons, having 4 cubic metre, or 12 


cubic feet of capacity ; from these it is discharged by a 
shoot into wagons on the lower level, having a capacity | 


of 1 cubic metre, or 35 cubic feet, in which it is conveyed 
away by a compressed-air locomotive to the entrance. 

The quantity of rock blown out per shift averages 
about 1 metre (3.28 feet) in depth, and 6.25 cubic metres 
or 8% cubic yards, in bulk. 

The quantity of dynamite consumed per shift is about 
14 kilogrammes, or 30.6 lbs per shift, being at the rate of 
3-7 Ibs. per cubic yard. 

When the rock is soft, or when the ‘ barres’ are verti- 
cal and perpendicular to the line of the gallery, fewer 
holes are required ; one central hole may suffice instead 
of three. 

Whilst the charging and exploding are in progress, the 
pertorators which have been withdrawn, are cleaned, and 
small repairs which may be needed are executed. 


When the heading is cleared, the line of rails is extend- | 


ed to the new front, the perforating train is brought up, 
and readjusted to bore into the new front. 

The heading at the north end was commenced by hand 
labor, with which the rate of progress, in regular work, 
was 2.23 lineal feet per day. After 97 yards had been 
bored by hand, Dubois and Francois’ perforators by 
compressed air, were employed, six on one carriage. 
They were worked continuously for upward of 13 months 
—during 400 days,— and made an average progress of 
6.63 lineal feet per day. They were succeeded by Fer- 
roux’s perfurators, which started on the 8th of May, 1874, 
and continued at work for upward of a year. The aver- 
age daily advance with Ferroux’s perforators was 10.11 
feet per day. On the 3oth of April, 1875, the total ex- 
tent of heading at the north end amounted to 2,003 me- 
tres (2,190 yards ); the enlargement of which was exe- 
cuted partly by hand labor, and partly by machine labor 
in which eleven perforators were employed. By the 31st 
of August, 1875, the heading was advanced to 2,450.8 
metres (2,680 yards) in depth. 

At the south end the excavation of the heading was 
performed by hand Jabor until the 24th of June, 1873; 
and the average rate of progress amounted to 2.47 feet 
per day. Dubois and Francois’ perforators were then 
employed, and they worked continuously for twelve 


months; at the end of this time a total distance of 926) \.. to be altered at some future time, in case it should 


é | be found, upon actual survey, not to be on the true line. 
yards had been cut by the machines, at the average rate | 


metres, or 1,010 lineal yards, was reached, of which 771 


of 6,34 feet per day. The machines of two or three in- 
ventors were afterwards placed and worked together on 
the same carriage, at the front — Dubois and Francois’, 
McKean’s, and Ferroux’s. As at the north end, the 
heading was enlarged partly by hand labor, and partly 
by machine labor with eleven perforators. 


The more speedy rate of advance at the south end was 
due to the greater facilities presented by the looseness of 


ried from seven and nine, to thirty and thirty-one, ac- 
cording to the resisting power of the rock. 

By the 30th of April, 1875, the total extent of heading 
excavated at the south end amounted to 1,760.5 metres, 
or 1,925 yards. At the same date, seventeen perforators 
worked by compressed air were in operation at each end 
of the tunnel, or thirty-four perforators at both ends. 

By the 31 of August, 1875, the heading was advanced 
to 2,199.5 metres in depth. 

The rate of progress is subject to considerable fluctua- 
tion, arising from the varying natvre of the rock. On 
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applying the average rate for the last four months ending ,land in question. Hobbs v. Outlaw, 6 Jones’ Law 


at that date, say 8 yards per day, the remainder will be | 
got through within four years, by August 1879, or within | 
seven years from the date of M. Favre’s contract, which | 
will be a year within the time in which the work was | 
undertaken to be executed. It is probable that, by 
means of impioved appliances, the headings will be driv- | 
en and the tunnel completed in less than four years 
hence. 

A hydraulic hoist is employed to raise and lower the | 
machinery and tools for the upper excavations, and the | 
cut stone and other work for the construction of the arch. | 
It is capable of lifting 4 tons through a height of 14 feet, 
the difference of level of the rails. The platform of the | 
hoist is about 6 feet wide by 11% feet in length, and it | 
is raised by means of two 6 inch hydraulic cylinders, sin- | 
gle-acting, through the medium of pulley-blocks, 3 chains 
deep, with a pressure of 30 atmospheres ot water. The 


| supply of water for working the elevator is obtained by | 


an accumulator loaded by means ot a compressed-air en- | 
gine of 1 HP., consuming 5 cubic feet of air at 5 atmos- | 
pheres per minute. The accumulator consists of a verti- | 
cal ram or plunger 12 inches in diameter, having a verti- | 
cal rangé.of § 14 feet within a cylinder, and loaded with | 
20 tons of lead ingots. The total pressure within the | 
cylinder, including the weight of the ram, is about 20% | 
tons. The quantity of water taken in and stored under | 
pressure at one stroke of the ram is 4.46 cubic feet, which 
is sufficient tor one ascention. 
[TO BE CONTINUED. } 


Law and Legislation. 

An abstract of decisions of the Svpreme Court of the 
Umited States and of the Courts of the various 
States in the Union upon questions relating to boun- 
daries, surveys etc. Compiled for ENGINEERIN 
NEws by John Dunn, Esq., Attorney at Law. 


351. Where the boundaries of a tract de -nd upon 
the location of a public lot, the record of such location, 
made by commissioners appointed by the Court, is proper | 
evidence to show such location. Gillerson v. Small, 45 
Maine, 117. 

' 

352. Where a division fence between adjoining own- 
ers has been in existence and acquiesced in by the parties, 
as on their dividing line for more than forty years, the 
law will determine the line of such fence to be the true | 
line between the parties; and this, notwithstanding the 
fence was originally put up under an agreement that it 





Pierson v. Mosher, 30 Barb. (N. Y.) 81. 


353. In such cases it is the long acquiescence which 
renders the practical location conclusive. [Ibid.] 


354. The lines actually marked on the ground consti- 
tute the survey of a land-warrant and control the sur- 
veyor’s return, even where that calls for a natural or oth- 
er fixed boundary. Younkin v. Cowan, 34 Penn. State 


| Rep. 198. 
the soil. The number of holes mined in the front va- | 


355. Where the lines are not actually run and mark- 
ed on the ground, the survey is to be carried to its call 
of adjoiners, even though it over-run the distance return- 
ed on the survey. [Ibid.] 


356. The laying down of a creek on a surveyor’s 
draft, outside of the tract surveyed, is not necessarily 
any part of the survey, nor sufficient to stop the tract 
short of its calls. [Ibid.] 


357. Generally a survey is to be carried to its call, 
unless there are actual lines on the ground excluding 
them; in that case the lines on the ground will control 


the 3oth of April, 1875, for example, when the transition | the calls, for they constitute the survey. Wharton v. 
took place at the north end, from the hard granitic-gneiss Garvin, 34 Penn. State Rep. 240 


into the mica-schistous beds, instead of six or seven hours 
being required to bore twenty holes, eighteen holes were 
bored in three hours, and they were, moreover, blown 
out to the bottom. During August 1875, the progress 
made in the heading at the north end was 119.9 metres, 
or 131 yards; and at the south end, 95.8 metres, or 105 
yards, The total, 236 yards for both ends, is equivalent 
to 7.61 yards per day. The maximum daily advance for 
shorter periods has been about 5% yards at the north 
end, and 6% yards at the south end. 


At the 31st of August, 1875, fully two-thirds of the to- 
tal length of the heading remained to be driven; and 


358. When there are no natural monuments or lines 
called, by which the closing line is to be fixed and as- 
certained, and no lines on the ground, it follows, of ne- 
cessity, that the survey is to be closed by a direct line 
between the termini of the lines on the ground, or as 
fixed by the courses and distances returned to ascertain 
these termini. [Ibid.] 


359, It is competent to prove that a line run ina 
particular way will disturb and conflict with ancient and 
well established boundaries of other tracts, in order to 
repel the conclusion that it is the true boundary of the 


(N.C.) 174 


360. Private boundaries may be proved by reputa- 
tion, but that reputation must beas certain as to the sub- 


| ject matter as direct evidence would be. Mixon v. Car- 


ter, 34 Miss. 697. 


361. Inacontest for boundary between two parties 
who have purchased adjoining tracts from a com- 
mon vendor, the line which their vendor has caused to 
be run as the dividing line between the two tracts before 
he sold them, will be recognized as the dividing line be- 
tween the two parties deriving titlefrom him. Lebeau 
v. Bergeron, 14 La, Ann. 489. 


362. Under such circumstances, if either party has 
not the quantity of land called for by his title, he must 
seek it from his vendor, and not from the proprietor of the 
adjoining tract, who does not claim or possess beyond 
the line established by their common vendor. [Ibid.] 


363. In the construction of grants, a call for a natur- 
al object, such as a river, a spring or even a marked tree, 
will contro] course and distance. Thu lines of the sur- 
vey, as actually marked upon the gronnd, if they can be 
tound and traced will control course and distance. But 
such lines must be identified as the same called for in 
the grant, and known natural or artificial monuments 
and boundaries cannnt be controlled by parol proof of a 
survey which is repugnant to all the calls of the grant: 
Anderson v. Stamps, 19 Texas. 460. 


364. A plat annexed to a grant or partition should be 
considered by the jury in ascertaining the boundaries 
intended to be established, but the calls and other 
evidence showing the intention of the commission- 

-s may controlit. Mayse v. Lafferty, 1 Head. (Tenn.) 
Co. 

365. A party is entitled to the land actually appro- 
priated, . +4 whe ue line marked out upon actual sur- 
vay differs from that laid in the plat, the former controls 
the latter. [Tbid.] 


366. In reestablishing a lost survey, course and dis- 
tance must yield to ascertained monuments. Moreland 
v. Page, 2 Clark, (Iowa. ) 139. 


Ottawa Academy of Natural Science. 
Ottawa, Lll., Fan. 137, 1876. 

The Ottawa Academy of Natural Science held their 
regular annual meeting January 6th, 1876. President 
Ebersol in the chair. 

The President and Secretary submitted their report, 
showing a receipt of nearly 500 specimens, and 42 books 
and pamphlets during the past year. 

The society now have more than 5,000 specimens,— 


many of which are rare and valuable. Several lectures 
on Geology have been delivered under the auspices of 
the society, and the institution has also published Calk- 
in’s ‘“‘ Land and Fresh Water Shells of LaSalle County,” 
a thorough and exhaustive work on the shells of this vi- 
cinity. 

Officers elected for the ensuing year are as follows. 


Be ee an ods cs cde cede ae dee President, 
cred) yc TG Se Vice President, 
BOe: WOME Cod oc's bac wuencdeckin Secretary, 
iW. DRUMBAGM: 5 oc5 6 ise. ce bas Treasurer. 


Trustees :—D. F. Hitt, C. Hard, W. Bushnell, Wm. 
E. Bowman, D. P. Jones. 
The Academy then adjourned until the next regula: 
meeting. 
D. WALKER, Sec’y. 


BACK NUMBERS. 

Within the past two weeks we have had a iarge num- 
ber of applications for Nos. 11 and 12, Vol. 2, containing 
Nos. 1 and 2 of Prof. Greene’s “Graphical Analysis o! 
Roof Trusses.” It has been an agreeable surprise to u- 
to learn of the great and widely spread interest that is sv 
plainly manifested in this very simple and beautiful meth- 
od of analysis, and we regret that we are not prepared to 
supply the numbers of ENGINEERING News above refer- 
red to. But the fact is we have only a very limited num. 
ber of copies of vol. 2, and to break a set is a direct loss 
to us of the price of the volume. We will, however, i: 





a very short time publish the two numbers in demand, 
and in pages of the same size as the present volume, s« 
as to adm:t of their being bound in with it. Due notice 
will be giver when they are ready for delivery. 
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THE METRIC SYSTEM OF WEICHTS AND 
MEASURES. 


Who does not remember the many weary hours of 
schoolboy days spent in mastering the tedious multiplica- 
tion table, and after that, the complex system of weights 
and measures in use in England and America, that, how- 
ever often they may be committed to memory, are never 
so thoroughly learned but that in after years we are 
obliged constantly to refresh our knowledge of them by 
means of specially prepared books of reference. It is not 
a little surprising that these two great nations of the 
world, whose common language is spoken in almost every 
country of the globe, and who are above all other nations, 
educators and civilizers of their fellow men everywhere, 
should be so tenacious in the use of their present cum- 
brous and inconvenient system, 

We have several kinds of tons; we have to be careful 
to designate the kind of quart or gallon that we use; our 
architects use one kind of scale, and engineers use anoth- 
er, and scarcely any persons but professional surveyors 
are familiar with our standard measures of length and 
area. As between England, Scotland and Ireland the 
various standards of weights and measures are doubly 
perplexing, as they vary more or less materially in each 
of the three countries. An old Irish mile is 1.272 times, 
and the Scotch mile is 1.123 times the British statute 
mile, while in Prussia, Denmark and Norway the mile is 
equal to 4.68 English miles; the Austrian to 4.14; the 
Swedish 6.61; while in Holland it is only .621 of the 
statute mile of England and America. Again, the old 
Irish acre is 1.62 and the Scotch acre 1.26 times the 
British imperial acre. 

In Great Britain many of these inequalities have been 
removed by legislative enactments, but both in that 
country and in this there is great need of improvement. 
The government of both countries, conscious of this fact, 
have legalized what is known as the ** Metric System” of 
weights and measures, and it only remains for the law 
to be enforced to bring that system into use in the daily 
transactions of business. Our present system is purely 
arbitrary; the other rests on a scientific basis. A metre 
is the one ten-millionth part of the distance between the 
equator and the poles. Its length was determined by 
the measurement of the part of the meridian between 
Dunkerque and Barcelona in France; and is equal to 
3.2808992 English feet. 

[he metric system comprises six kinds of measures, 
each kind having its particular unit and a certain num- 
ber of multiples and submultiples of that unit, It is a 
decimal system throughout, and to the people of this 
country, who are familiar with the present notation of 
dollars and cents, should offer but little difficulty in its 
adoption into common use. In British India its use has 
been made compulsory, and in the United States it is 
largely used already. The subject is now being brought 
prominently forward by the Boston Society of Civil En- 
gineers, who have addressed a circular letter to the vart- 
ous engineering societies of the Union, requesting con- 
certed action in urging the matter on Congress. The 
circular states that :— 

‘Whether we like it or not, there are many indica- 
tions that our people will at no distant day adopt the 
metric system, It is already used in the Mint, and on 
the Coast Survey. Men of science have used it formany 
years. It is used by analytical chemists, and a great 
many architects in our principal cities have indicated their 
opinion by agreeing that they will use it after the next 
tourthof July. The subject is constantly agitated by the 
public prints, and by the discussions of various societies. 


Ihe system is taught in our schools and colleges, and | 
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is imported with our merchants’ goods, and our foreign 
books ; so that there are already many individuals among 
us who appreciate its advantages. One of the common- 
est remarks that we hear is that its adoption is only a 
question of time; if that is the case, the sturdiest op- 
ponent must admit that nothing is to be gained by post- 
ponement, 

“The question before us, therefore, we understand to 
be, Shall we endeavor to bring about the change with | 
as little inconvenience as possible, by studying the mat- 
ter in advance and making careful preparations, or shall 
we wait to be driven into it by forces beyond our con- 
trol? 

* To accomplish the result economically, it is obvious- 
ly necessary to have concerted action throughout the 
community. Different classes of business are so related 
that they cannot be conducted independently of one an- 
other. Engineers, for instance, are not likely to make 
the change without the concurrent action of the manu- 
facturers and contractors who furnish materials and exe- 
cute their plans. Among the members of any one class, 
moreover, there is wanted the confident assurance of un- 
iversal action; a mere majority might well hesitate to 
undertake a very expensive change, sure to be distasteful 
to some of their patrons, if a minority of competitors in 
the same business were left free to continue indefinitely 
in the old way. 

“ With a powerful public sentiment in favor of the 
reform, it will be still desirable that some controlling 
voice should give the signal for a simultaneous move- 
ment toward the actual abandonment of the present 
measures and substitution of the new ones. That may 
evidently be done by Congress setting a time when the 
change must be made ; and our business men are apt to 
say that this is the only way in which the change can be 
made. We suppose that eventually the metric system 
will be established as the law of the land; but that peo- 
ple will not make effective preparations for adopting it 
until Congress shall appoint some day in the future for 
such legislation to take effect. Congress may be expect- 
ed to fix a date, if it can be convinced that public opin- 
ion will abundantly support it. To this end it is hoped 
that influential bodies throughout the United States, 
who are ready to welcome the change, will not fail to 
make their feeling known. We suggest that the appro- 
priate form in which to express it is an appeal to Con- 
gress for compulsory legislation ; for this seems to fur- 
nist the key to the whole situation. Let the main attack 
be concentrated upon this point ; though a rattling fire 
of efforts elsewhere may be of great service. 

“When people know exactly how much time they 
have before them, every one will readily decide, with ref- 
erence to his own transaction, upon the successive steps 
by which the new measures can be gradually introduced 
and familiarized, and the present ones abandoned. Me- 
morials have been presented to Congress by the Ameri- 
can Meterological Society, pointing out what changes 
towards the metric system appear to be next in order in 
the management of the government business.” 


The circular further states that in Germany the change 
was completed in about four years, and that the move- 
ment was begun there by “ societies ot Civil Engineers, 


architects, railroad superintendents, foresters, and 
agriculturalists, naturalists, chemists and others, who 
passed votes and sent petions to the German Congress 
to have some uniform and sensible system of weights 
and measures made the only legal standard in Germany. 
After some years this induced the appointment of an ex- 
pert commission, which reported in favor of the metric 
system, and recommended immediate legislation. Ac- 
cordingly, in 1868, the German government passed a law 
which made the new measures the only legal standard 
from and after Jan. 1, 1872. The expert commission 
was kept in existence, and made to superintend the in- 
numerable details of the charge. During the interven- 
ing time the greatest activity prevailed throughout Ger- 
many in making preparations, so that on Jan. 1, 1871, 
there was but little left to do. The principal changes 
had already been gradually effected, and what was left 
to be done was of slight relative importance, and was 
accomplished with very little disturbance to business. Let 
us profit by this example.” 

The way to the adoption of the system seems more 
easy in this country than in any other, and having already 
made considerable progress we do not doubt if the pro- 
per action is taken in the matter by Engineers and 
others, that by the end of another decade the present in- 
convenient system would be supplanted by the new, and 
we should have cleared away some of the most formidable 


obstacles to international progress. 


In late researehes at Pompeii, a series of wooden tab- 
lets has been found containing the accounts of a banker 
named Lucius Cecilius Jocundus, They were incased in 
a small wooden box, of which the outside had been con- 
siderably charred. The tablets are leaves as thin as 
pasteboard, tied together in threes by a cord passing 
through holes in the edges. The two outside pages are 
bare and smooth, serving as covers ; the four inside pa- 
ges coated with wax, and containing accounts which 
have not yet been fully examined, but appeas to be main- 
ly records of loans. 


The North American Review for January, 1876, 
comes out as a Centennial number, containing articles on 
the course of American thought in religion, politics, ab- 
stract-science, economic science, law, and education, du- 
ring the century. The paper on Abstract-Science is from 
the pen of Mr. Simon Newcomb, of the U.S. Observa- 
tory, at Washington, and from it we are tempted to make 
two or three extracts. The whole paper will interest 
many, even if they dissent from some of the author’s 
statements. He writes, 


“Tf now, one enters upon a critical examination of the 
judging faculty of the American people, as shown by 
their own reasoning on subjects of every class, one can 
hardly avoid being struck by a certain one-sidedness in 
its developement, having an important bearing on its fit- 
ness for scientific investigation. Within a certain do- 
main, usually characterized as that of practical sagacity 
and good sense, they have nothing to be ashamed of, 
Where the conclusion is reached by a process so instinc- 
tive that it is not reduced to a logical form, and where 
there is no need of an analysis of first principles, we may 
not unfairly claim to be a nation of good reasoners. But, 
if we pursue any subject of investigation into a region 
where a higher or more exact form of reasoning is neces- 


| sary,—where first principles have to be analyzed, and a 


concatenation of results have to be kept in mind,—it 
must be admitted that we do not make a creditable show- 
ing. It might almost seem that the dialectic faculty 
among us had decayed from the want of use. The plain 
* common-sense’ of the fairly intelligent citizen has in 
m ost cases so completely sufficed for all purposes where 
judging capacity was required, that the need of more ex- 
act methods of thought has never been felt by the nation 
atlarge. * * * 


‘* The same subject may be viewed from a slightly dif- 
ferent point. No two sets of ideas are more completely 
antagonistic than those which animate the so-called 
‘practical man’ of our country, and those which animate 
the investigator in any field which deserves the name of 
science or philosophy. The facts that, in the methods 
and results, nothing is really more practical, in the best 
sense of the word, than modern science, and that it is 
to the discovery of natural laws, by men of science, that 
all the benefits which the practical men most highly val- 
ues are due, do not in any way lessen this antagonism of 
fundamental ideas. The first condition of really success- 
ful and important scientific investigation is, that men 
shall be found willing to devote much labor and careful 
thought to the subject from pure love of it, without hav. 
ing in view any practical benefit to be derived from it as 
an important consideration. The true scientist takes as 
much interest in the geograuhy of the moon as in that of 
the earth, and studies the minutest animaculate as zeal- 
ously as man himself.1 The very fact that utility is osten- 
sibly ignored, gives a breadth to scientific research which 
it would otherwise never have had, and to which the dis- 
coveries which have been of such incalcuable utility to 
mankind, are really due. If the practical man should 
object to useless knowledge as dross, we should reply, 
that we cannot have the gold without the dross; that 
such a thing as a discoverer of useful natural laws, and 
ignorer of useless ones, is unknown in the world’s history, 
and will probably remain so. In fact, so far as the dis- 
covery on laws is concerned, it is impossible to say 
whether a discovery will or will not be useful after it is 
made,—perhaps generations afterwards; therefore, he 
who waits to see the utility before seeking for the discov- 
ery will never discover at all,” 


THE LAND SURVEYOR. 

In our Rectangular System of surveying, it is of the 
first importance that the Base Line and Principal Me- 
ridian be carefully run and accurately measured. The 
Principal Base Lines are parallels of Latitude, and the 
Principal Meridians are true meridians, and the direction 
of both are determined by astronomical observations. 
During the progress of our surveys, twenty-three Princi- 
pal Meridians have been established. The first one is 
the line between Ohio and Indiana, and the names of 
them all, and the surveys which each governs may be 
found in No. 2, Vol. 1, ENGINEERING NEws. 

The initial point of a survey is the intersection of the 
Principal Base Line and the Principal Meridian. In or- 
der to arrest the convergence and divergence of the 
range line, Standard Parallels are established at each 
twenty-four miles north of the Principal Base Line, and 
at each thirty miles south of said Base Line. At each 
forty-eight miles east and west of the Principal Merid- 
ian, is established what is called a Guide Meridian. The 
parallograms thus formed are then ready for subdivi- 
sion into townships, which is done as fast as the Govern- 
ment deems advisable. In running Township and Range 
lines the Solar Compass, or some instrument that will 
take angles independent of the needle, is required. The 
convergence of the Range lines forming” the sides of a 
township in 46° north latitude in 76 links in going six 
miles north or south. 
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The subdivision of Townships into sections is done | 
by another set of surveyors—usually less careful, and 
with more imperfect instruments. Thisywork is done by 
contract at so much per mile—the surveyor furnishing 
everything. The more miles per day, the more dollars, 
which, it may be supposed, is a great temptation to hur- 
ry and slight the work, and which, no doubt, accounts 
for some of the miserably poor surveying that has been 
done by Government surveyors. 





Their work, however, as soon as accepted by the Gov- | 
ernment, is binding for all time to come, no matter how 
inaccurately it may have been done. 

An intelligent discussion of the question propounded 
by Mr: Pierce in the News of January 22d, requires 
that separate diagrams of the entire section be given,— 
one according to the Government notes, the other as it 
is shown by recent survey. The former, especially, 
should be an exact transcript of the original. 

Mr. P., asks: “In striking the line for two separate 
forty acres of land,” etc., etc. What line does he mean? 

In reply to 1 and 2, our opinion is that the parties 
owning the land in question, own to the low water mark. 
The meander line is not a boundary line. It is run main- 
ly to determine the area of the land adjoining it. See 
17th Vol. lowa Supreme Court Reports,—Withrow. 

From the evidence thus far adduced. we are of the 
opinion that the 2 acres in question, belong to section 24 ; 
and if they do, then they belong to the adjacent forty. 
It might as well be said that they must be shared by 
each forty in the section, as that they must be shared by 
each forty in the N. E., quarter. 

We think that the article by Mr. Hiram W. Barney, 
published in the News Jan. 15th, 1875, in connection 
with the article entitled ‘‘ Due North,” in the March 15th 
number, would give some light on this subject. 

B. F. D. 
Chicago, Fan. 31, °76. 
Ep1Tor NEws: 

The following is an answer to the problem of A. J. 
Pierce regarding the boundary line of N. E., fractional 4% 
of Section 24, T. 33, R. 15 W, (see ENGINEERING NEWS 
Jan. 22). 

1. Should the Government survey be implicitly fol- 
lowed ? 

Ans. Yes,—for that survey by its meandered lines 
made said N. E. &% a fractidnal one, and defined the 
number of acres which the Government undertook to 
convey, as described by metes and bounds. 

2. Should we follow the bold shore line ? 

Ans. No,—for the reason given in answer to I. 

3. May not Section 24 righttully claim the two acres 
in Section 13, isolated as it is from the rest of the Sec- 
tion, and the notes not recognizing the same ? 

Ans. No.—The said two acres, being without the 
limits of Sec. 24, cannot be attached thereto under the 
system of Government surveys, neither can they belong 
to any subdivision of Sec. 13, the filed notes not recog- 
nizing their existence. The only way to obtain title to 
it, is by pre-emption, or purchase from the Government 
after furnishing the General Land Department with sur- 
vey and description of same. 

4. Should it—the two acres—so belong to Sec. 24, 
then does it all fall to the adjacent go acres, or should tt 
be shared with the rest of the 4% Section ? 

ANs. It can in no case be construed to belong to Sec. 
24, therefore the question is divested of significonce. 

J. E. SHIELDs. 


EpITor News: 

Is a surveyor ever entitled to a retaining fee, and if 
so, under what conditions ? 

Having been employed on one side in a case of litiga- 
tion to make surveyors maps or investigations as to facts 
of any description whatever, can a surveyor, with credit 
to himself and the profession, afterwards accept employ- 
ment for a similar purpose, from the opposite side, so 
long as he has not received a ret. iner from the first party 
employing him ? 

The writer supposes that lawyers are the only profes- 
sional gentlemen who at present generally demand and 
Teceive a retaining fee. Indeed, Blackstone’s definition 
would seem to imply that they are the only profession 
which can receive such fee. That definition is as fol- 
lows: “The act of a client hy which he engages a law- 
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yer or counselor to manage his cause ; a fee paid to en- 
gage a lawyer or counselor to maintain a cause, or to 
prevent his being employed by the opposite party.” 

A surveyor by his work ascertains certain facts. Now 
are the mofes of the survey the property of the party em- 
ploying him, or are they like the notes of any ordinary 
survey, part of the surveyor’s professional stock in trade, 
to be disposed of as he may see fit? 

It appears to the writer that the proper adjustment of | 
the above questions, and the similar ones growing out of 
the surveyor’s true relation to the public, must to a great 
extent decide his position in this country. An express- | 
ion of opinion is therefore asked for from different mem- 
bers of that profession. R. 





Climax, Mich., Fan, 15, 1876. 
Epiror News: 

I see some inquiry from surveyors in regard to forms 
for County Records, and as no one else seems to respond | 
thus far, I will describe one which I had prepared for 
my own use, and am now using. Before describing the 
record book itself, however, I would say that almost the 
entire work which the County Surveyor in this County 
has to record is the subdivision of Sections for farm 
lines, and the restoration of lost corners of the United 
States Surveys. 

The laws of Michigan require the County Surveyor’s 
record to be kept in a book devoting one page to plats, 
and the opposite page to the verbal description. The 
record book which I had made by the Kalamazoo Pub- 
lishing Company is made of a fine quality of paper 10 x | 
16 in size, ruled only on one side, or in such a manner 
that each left hand page in the book is blank, and the 
opposite page is ruled with four spaces to the inch. One 
quire of paper, or 48 pages, is allowed to each Town- 
ship, of which there are 16 in the County, and are sepa- 
rated in the book by a sheet of colored paper bound be- 
tween. Each page has a suitable heading handsomely 
printed ; as for example : 


CounTY SURVEYoR’s RECORD. 


COOPER; 
Town 1, South Range 11 West. 


At the beginning of the book is an index of one page 
for each Township, each having an appropriate printed 
heading. 

In keeping the record of my work I draw upon the 
left hand page a plat of a Section on a scale of six in- 
ches to the mile, the page giving ample room for two 
such plats. On these plats I mark the length and cor- 
ners of the lines run, and designate each corner of a le- 
gal subdivision, in a uniform but arbitrary manner, which 
I long ago adopted for use in my private practice, which 
I show in this diagram: 





This designation of corners I have used for a long 
time, and now adhere to invariably, for the sake of uni- 
formity in my notes. If I wish to designate the North 
Quarter Post of Section 21, I\simply write (21-5), and 
in a similar manner if I have written (6-9), or (5-a), 
or (12-C), or (15-2), etc. I know at a glance what sec- 
tion and what qarticular point is referred to. 

Having made the plat of my survey on one page with 
all matter needful to be shown thereon, I write out on 
the opposite page the necessary description, refering to 
the figures and letters on the plat, as for instance: 

C.—At intersection of quarter lines planted stone 
20° x 10° x 6” with drill mark in center. Wh. Oak 12in., 
S. 16° W. 46 Ibs., and B. Oak 9, N. 40 W., 96 Ibs. 

4.—Found remains of stake from stump of one wit- 
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ness. Planted new stake with brick, and pieces of iron 
around it. 

Apple to S. 40° E. 1.10.—Maple 12S. 45 W. 76. 

The description of all these corners thus recorded, I 
transfer in a very much abbreviated form to my pocket 
book of field notes. For example, letting s. stand for 
stake, st. for stone, br. for brick, i. for iron. the above 
descriptions I would give as follows: 

C.—st. W.O0.12S. 16 W. 46—B. O. 9 N. 40 W. 96. 

4.—s. br. Ap. 10 S. 49 E. 1.10—Ma 12S 45 W. 76. 

T have in my pocket field book a verbatim copy of the 
extended notes of the United States Survey of Kalama- 
zoo County, and the plats, and also a description.of ev- 


| ery corner of record which has ever been established in 


the County, with enough space to continue the record 
for a number of years to come. 

This pocket book is about the size of Trautwine's 
Pocket Book for Civil Engineers and is only a trifle thicker. 
I had it made of extra quality of thin paper, ruled with 
the lines three-twentieths of an inch apart, with the best 
flexible leather binding I could get made. I find it a 
great convenience to have field notes of the whole 
County with me when Iam out. I think if I had it to 
do over again, I should improve on the books and meth- 
ods, but I find they work exeellently, and give them for 
what they are worth. 

F. HODGMAN, Co. Surveyor, 
Kalamazoo Co., Mich. 


GRAPHICAL ANALYSIS OF ROOF TRUSSES. 








BY CHAS, E. GREENE, A. M., PROF, OF CIVIL ENGINEER. 
ING, UNIVERSITY OF MICHIGAN. 
VIII. 

We propose, in the example illustrated by Fig. 19, to 
consider the truss as supported on a rocker or rollers at 
the end T, where the small circle is drawn, to allow for 
the expansion or contraction of the iron frame from 
changes of temperature. It is theretore plain that the 
reaction at T must always be vertical. The truss is sup- 
posed to be 79 ft. 8 in. in span, and 23 ft. in height, which 
gives an angle of 30° with the horizon, and makes the 
length of rafter 46 ft. It would be proper usually to sup- 
port the rafter at more numerous points ; but our diagram 
would not then be so clear, with its small scale, from 
multiplicity of lines, and one can readily extend the meth - 
od to a truss of more pieces. 

This frame supports 8 ft, of roof, and the steady load 
per square foot of roof, is taken, including everything, 
as 14 lbs. The total vertical load will then be 

14 X46X 2X8=10304 lbs., 
or 177% lbs. on all joints except the extreme. ones. 
We find from the table given in the last article, that 





the normal pressure of the wind, for a horizontal force 
of 40 lbs. on the square foot, may be taken as 26.4 lbs. 
per square foot of a roof surface inclined at an angle of 
30°. The total wind pressure, normal to the roof, will 
therefore be 


26.4 X 46 X 8=9715.2 lbs. 
or 3238.4 Ibs. and 1619.2 lbs. on the middle and end 
joints respectively of one rafter. The truss is drawn on 
a scale of 50 ft. to an inch, and the diagram to that of 
10000 Ibs. to an inch. 

The digram for steady load is given on the left, a little 
more than one half being drawn. The only piece at all 
troublesome is G F. On arriving in our analysis at the 
apex of the roof, or at the point directly over A in the 
tie, we find three pieces whose stresses are undetermined ; 
but, as we have reached the middle of the truss, we know 
that the diagram will be symmetrical, and thererefore 
that gf will be bisected by ai. In the case of an un- 
symmetrical load we can recommence at the other point 
of support and close on the apex. The stresses caused 





Entered according to Act of Congress, in the year 1 
Charles E. Greene, ka the Office of the Librarian of Continas m4 
Washington. 
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by this load are given in the first column of figures in 


the table below, compression being marked +, and ten- 
sion —. The suggestion given before, to draw the dia- 
gram in two colors, for instance black and red, will bear 
repetition. If snow is to be provided for, make another 
column in the table, of amounts properly proportioned to 
those just found, 

Upon turning our attention to the other diagrams we 
shall find that the roller at T causes something more 


than a reversion of diagram, often a considerable varia- 


tion of stress, when the wind is on different sides of the | 


roof, Taking the wind as blowing from the left, we 
draw the diagram marked W. L. 
Ibs., is divided and lettered as shown for the tour loads 
at the joints where the arrows are drawn. The resultant 
of the wind pressure, at the middle point of the rafter, 
where prolonged by the dotted arrow, will divide the 
horizontal line or span in the proportion in which the 
load line should be divided to give the two parallel reac- 
tion, if there were no rollers at T. This proportion, 
with a pitch of 30°, is 2 to 1; it locates the point a’, and 


gives ma’ = 6476.8 lbs., a’ g = 3238.4 Ibs. 


But the reaction at T must be vertical, and conse- 
quently the vertical component of a’ g will be found at 
T, while the horizontal component of a’g must come, 
through the horizontal member, from the resistance of 


the other wall. 


shal! get aq as the reaction at T, while a to close this | 


triangle of external forces, must give the direction and 
amount of the reaction at M. 

It may at first sight strike the reader that this analysis 
will not be correct; for, if only the vertical component 
is resisted at IT, and if we decompose the resultant of the 
wind pressure at O, where it strikes the roof, into two 
components, we get results as follows :— 

Vert. comp. of 9715.2 lbs., for angle 30° = 8413.65 Ibs. 

Horiz. se o os ” w = 4557.0 ,, 

The vertical from the middle point of the rafter will 
divide the span at 4 MT. Therefore, amount of ver- 
tical component carried at T, 2103.4 lbs.; remainder 
supported at M with all of horizontal component. So far, 
correct. Take next into account the tendency of the hor- 
izontal component at O to cause the truss to overturn. 
It naturally decreases the pressure at M and increases 
that at T, or in other words, the couple formed by the 
product of the horizontal component at O and half the 
height of the truss must be balanced by a tension at M 
and a compression at T with a leverage of the span. 
Making the computation of this tension or_compression, 
T, we have 

4857.6 X 11.5 = T X 7924, or T = 701.2 Ibs. 
2103.4 + 701.2 = 2804.6 lbs. = \% of 8413.7 
as obtained by the first process. 
Still another way to find the supporting forces is, to pro- 


long the resultant until it intersects the vertical through | 


T, then to draw.a line trom M to the point cf intersec- 
tion, and finally to draw ma and ¢a parallel to the lines 
from M and T. This method depends for its truth on 
the fact that the external forces which keep the truss in 
equilibrium, not being parallel, must meet in one point. 

Ilaving completed the triangle of external forces, and 
laid off the pressures at 


draw the diagram. It will be found, as in Fig. 18, that 


braces on the right, experience no strain, the lines 2 7 | 
and eg closing the polygon which relates to the joint | 


PQ. If the lower tie were cambered, or inclined from 
both ends to the middle, stresses from wind would be 
found to exist in all of the braces. Upon combining 
with the inclined reaction ma the vertical reaction also 
marked a the direction of the supporting force will be 
found, and it is as likely to be so much inclined to the 
vertical that provision against sliding on the wall plate at 


M should be miade. 
The stresses given by this diagram for wind on the 


It will 


be seen that all of them agree in Arad with those for 


left are found in the table below, marked W. L. 
steady load. It may perhaps not be amiss to suggest 
again how to determine the kind of stress on any member, 
without retracing the diagram from the beginning. ‘Take 
any joint at which there is an external force. Its direc- 
tion of action will be known. 


force in the proper direction, and then proceed round the 


polygon; the direction of movement over the respective | 


lines denotes how each piece acts against the particular 


joint under consideration. If we move over a line from 


right to left for one joint, we must pass from left to right 
for its action on the joint at its other end. 


The line gm, 9715.2 | 


Therefore draw a’ a horizontally, and we | 


the joints, we can readily | 


Pass over the line for that | 
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[ABLE OF STRESSES. 
| Steady 


| PIECE. ars. Ww.L. W.R. | 
(BS.. +8570 Ibs. | 5600 lbs. | 8480 Ibs. 
i CR..! ** 680 5600 6540 | 
Rafters { EQ. .| * s700 5600 s880 
? “as ** 5700 5880 5600 | 
| KO..! ** 68s0 65, 5600 j 
LN..| * 8570 S440 5600 | 
} ' i 
| LA..| —7440 eT | ° | 
iTie } HA..| “5450 ae o 
| })DA..! “ 5450 | 4850 | 2150 
\BA..i “ 7440 4850 6480 | | 
i 
{BC..|-+1720 o 3800 | | 
| CE..| “1520 ° | 3300 
| }CD —1000 ° | 2150 
|Braces. + FG../ ‘* 2300 2500 | 2500 
GI ** 1000 2150 | ° | 
| } IK +1520 3300 | ° 
| K L..| © 1720 3500 ° 





The diagram for wind on the right is marked W. R. | 


The supporting force at T, while still vertical, is greater 
in amount, and, if diagram W. L. has been already con- 
structed, can be taken as that portion of the vertical 
component of the wind pressure not included in ¢ @ of 
| that figure; that is, g@-++-¢a= vertical component of 
| wind pressure. If this should be the first diagram drawn, 
find the supporting forces in one of the three ways given 
| above. The reaction at M is rightly denoted by a, for, 


| ed for its mysterious action, 
| mer was first called to the subject about 30 years ago, by 





where the wind is on the right, there is no external force 
to divide the space from M to P. 

The point @ is moved considerably from its place in 
diagram W. L., and this change affects the amounts of 
| the stress in the horizontal member, but not in those 
pieces which bear similar relations to the two sides of the 
truss; in other words C B now has the stress of L K, etc. 
In some forms of truss, however, we find more material 
change. 


| 
| 
} 
} 
1 
| 


In the present exmaple it happens that the 
vertical /g strikes the point @, so that ¢#, the stress in 
the rafter, coincides with af, the reaction at M; the 
wind on the right consequently causes no stress in LA 
and HA. The stresses from this diagram are found in 
the last column of the above table. 

There is no occasion to tabulate K H, if IG is given, 
nor GH, if K I is given. Notice that the joint K G or 
C F gives a parallelogram in each diagram, as alluded to 
before, the stress in I K passes to GH without change. 

It will be seen on inspection of the table that the com- 
bination of steady load with wind on the left gives max- 
| ima stresses in I P, KO, LN, LA, HA, DA, GI, 1K, 
and D L, while the remainder, with the exception of F G, 
have maxima stresses for wind on the right. FG is 


strained alike in both cases. 

These wind diagrams might be drawn on either side 
of the line of wind force, as in the case of steady load, 
| by changing the order in which the supporting forces are 
| taken, or going round the truss and joint in the opposite 
| direction. The different diagrams still resemble one an- 
other, especially if the comparison is made with one half 
of the steady load diagran. Although there exists a four 
sided space C, the structure ficiently braced against 
distortion ; for the space C is surrounded by triangles on 
| all sides but one. 


| Civil Engineers’ Club of the Northwest. 








Report of February Meeting. 





The regular monthly meeting of the Club was held on 
the evening of Tuesday, February 1st, in the Sherman 
House Club Rooms. President Chesbrough occupied 
| the chair, and there were present 20 members. 

The minutes of the last meeting were read and ap- 
proved, after which E. A. Fox, C. E. was elected a mem- 
| ber of the society. Geo. T. Neally, City Engineer, Bur- 
| lington, Iowa, was proposed for membership by C. W. 
Irish and Geo. H. Frost; L. M. Johnson, Chief Engin- 
eer and Paymaster of the Keokuk and Des Moines rail- 
way, was proposed for membership by 8S. S. Greeley and 


Kichard Potts; John F. Thomes, Engineer in charge | 
of the government survey of a railroad from the Tennes- | 


see river to the Atlantic seaboard, was proposed for 
membership by B. Williams and L, P. Morehouse. C: 
Latimer, Ch. Engineer of the Atlantic and Gt. Western 
railroad, then read a paper entitled 

“ WATER-WITCHING. 
of which, on account of its length, we give only an ab- 
stract, 

He commenced by giving a brief sketch of the history 
of the divining-rod as used by the ancients, and quoted 
| from the Old Testament to show that its use was fully 
| understood, and that it was frequently applied by the 
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children of Israel. The power of using the rod was al- 
ways looked upon by the people as something bordering 


on the supernatural, and the persons who claimed this 


| power were regarded as sorcerers or witches. 


In later days the scientific world had rejected the 
claims of the diviners, and had classed them with the 
myths and hobgoblins of the dark ages. 

It was almost impossible to make men listen to any- 


thing that could be said in favor of the workings of the 
| divining-rod, because no scientific cause could be assign- 


The attention of Mr. Lat- 


a passage in an old book, to the effect that such a power 
did certainly exist, however difficult it was to give a sat- 
isfactory explanation of it. Mr. Latimer then com. 
menced making experiments, and found that a twig in 
his own hands became a true divining-rod, and that he 
could indicate the places where water was to be found. 

In looking for a cause he naturally thought of electric. 
ity, that wonderful agent, of which yet so little is known 
and to which everything mysterious is now referred. 
His numerous experiments led him to adopt this expla- 
nation, and to work out a theory to account for the act- 
ion of the rod. He found that witch hazel was not ab- 
solutely necessary, but that almost any kind of a twig 
and even an old barrel hoop, as well as a piece of wire 
or whalebone, would answer the same purpose. 

Different individuals are differently charged with elec- 
tricty, as is shown by a simple experiment. Some peo- 
ple by simply walking quickly across a carpet become so 
highly charged that they can easily light a gas jet with 
a spark from the finger, while others seem to be deficient 
in this respect, and a considerable amount of friction is 
required before an effect is produced. It is on this 
ground that the fact that the divining-rod will not work 
in the hands of every one is accounted for. 

Mr. Latimer gave a long list of instances in which the 
divining-rod had been used by him with marked success 
under the most varied and trying circumstances, leaving 
no possible doubt of the existence of the power. His ex- 
periments had been so successful that he could now in- 
dicate not only the spot at which the water was to be 


| found but the distance below the surface. He had ob- 


served that the twig or rod began to turn when the op- 
erator reached a point where a line at an angle of 45 
degrees from the water would strike the surface, and 
consequently the distance from this point to the point at 
which the rod turned directly down would give the dis- 
tance of the water below the surface. 

He gave a number of cases in which the correctness 
oi this theory had been practically demonstrated, both by 





himself and others. 

He had also found that the divining-rod would indi- 
cate the locality of iron or other metals with the same 
certainty as in the case of water, and narrated a number 
of experiments which he had made to prove this fact. 
He had also found that when the operator was insulated 

from the ground, either by rubber shoes or by glass, the 
| rod would not work, proving to his mind that the move- 
| ment of the rod was due to the action of electricty. 
The instances narrated by’the gentleman in which his 
theory had been borne out by the facts were numerous 
| and extremely interesting In one case he had discov- 
ered a subterranean lake only a few feet below the bot- 
tom of a well, which had been dug for the use of the rail- 
road company, at Highland, on the Vandalia line. The 
well was 4o feet deep and 10 feet wide, but at that denth 
a rock had been struck, and the supply of water being 
deficient the well was abandoned. On boring through 
the rock the well was filled, and the water rose above 
the surface. Iu another case he had traced the course 
| of a subterranean stream in the yard of a hotel at Toulon, 


Ill., as a test, one dark night, and the existence of the 
water was afterwards proved. 

Iu conclusion, Mr. Latimer was convinced that this 
subject only needed a thorough scientific investigation to 
| develop principles of immense importance to mankind. 
He could not as yet tell whether the divining-rod indica- 
ted water or metal, but he was confident that with the 
proper means of noting the action of the rod, the dis- 
tinction could be made. He believed that instruments 
| would yet be invented for this purpose, which would not 
| only indicate the particular substance hidden below the 
surface, but would also show how deep it was uried. 
| The scientific world has only a very slight knowledge 
of the wonderful agent known as electricity, which per- 
vades all nature, and which occasionally gives a glimpse 
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of its power in the death-dealing thunder-bolt or the | 
flaming aurora, and in this direction an immense field is | 
open to the investigator. 

Mr. Latimer expected that his theories would be ridi- 
culed and rejected by many, but he was confident that 
he was on the threshold of a great discovery, and that in 


spite of all caviling and foolish opposition, the old maxim | 


would be verified, “ Truth is mighty, and will prevail.” 
The Secretary announced that the following donations 
had been received since the last meting: 
From Col. D. C. Houston, U.S. Engineers, 1 copy of 
Report of Chief Engineer U. S. A; from Buff and Berger, 
15 Province Court, Boston, Mass., 8 photographs of Sur- 


veying instruments ; from Chas. Paine, Gen]. Supt. Lake | 


Shore and Michigan Southern railroad, a.map of that 
railroad ; from Chas. Latimer, C. E., a copy of Report of 
Meeting of the Road-masters of the Atlantic and Great 
Western railroad, held Dec. 2d, 1875. 


A circular letter was received from the American So- | 


ciety of Civil Engineers, calling the attention of engin- 
eers to a rebresentation of American Bridge construction 
at the Centennial Exhibition. A circular from the Bos- 
ton Society was also received soliciting the co-operation 
of the Club in introducing the Metric system of Weights 
and Measures. An invitation was also extended by the 
Trustees of the Franklin Institute to the members of the 
Club to make use of their rooms in Philadelphia while 
visiting the Centennial during the coming summer. 


The report of the Committee on Nominations was | 


submitted and laid over to next meeting. 


The dues which had been paid in and which were re- | 


mitted by the society at the last meeting were refunded 
to such as chose to call for them. 
The meeting then adjourned. 


REPORT OF COMMITTEE ON NOMINATIONS. 


CHICAGO, January 26th 1876. 
To the President and Members of the Civil Engineers’ 
Club of the Northwest, 


GENTLEMEN :—Your committee, to whom was referred 
the project of a committee on nominations, having con- 
sidered the matter, ask leave to report as follows: 

The selection of proper persons for admission to a so- 
ciety like this, is a very important and delicate duty. 

While, on the one hand, it is very desirable to increase 
the numerical strength and the professional influence of 
the club by the addition of worthy members, it would 
be, on the other hand, almost fatal to its prosperity to 
throw open the door to all comers, without regard to 
character and professional fitness. ‘he introduction of 
even one person of obnoxious personal qualities, or of 
unworthy and selfish aims, may bring in elements of dis- 
cord which have been hitherto happily unknown to the 
club. 

It seems to your committee that the society has now 
reached a position of such importance and dignity, that 
membership is a privilege to be granted only under due 
saieguards and after strict scrutiny. The mere present- 


which a member might be very unwilling to assume, and 
yet for declining which he could not easily give satisfac- 
tory reasons to the person asking to be presented. 

An open refusal to offer a nomination for membership 
may sometimes become a duty; but it is a duty of so 
delicate and even painful a character that we think some 
means may and should be devised by which individual 
members may be spared its performance. 
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careful preliminary inquiry into the merits of the candi- 
dates; second, the relief of individual members from the 
chance of the painful alternative of either giving offense 
by a refusal to present an objectionable name, or of 
black-balling one’s own nominee; thirdly, the ability to 
arrest an unfit nomination before it reaches the unpleas- 
ant publicity of a rejection by ballot in open meeting. 

The provision in Article III of the constitution requir- 
ing the written recommendation of two members of the 
club, is somewhat inconsistent with the plan proposed, 
and we find the construction of that article a little 
involved. 


We therefore recommend that the constitution be 

amended by striking out the whole of Article III, and 
| by inserting the following: 
“Sec. 1. Persons who are, or who may have been en- 
| gaged in the practice of Engineering or Surveying, or in 
the superintendence of construction otherwise than as 
contractors only, and graduates of any Scientific school 
or of the Scientific department of any university, are eli- 
gible as members of this club. 

“Sec. 2. The President shall privately appoint a com- 


| mittee on membership, to consist of three members, who 


shall not be known as serving on the committee, and 


who shall be changed from time to time, at his discretion. 

“The name of any person to be proposed for member- 
ship may be handed at any time to the President, and 
shall be by him transmitted to the committee, who shall 
inform themselves as to the qualifications of the candi- 
| date. If their opinion is favorable to his admission, they 
shall so report to the President, who shall present the 
application to the club, with his statement that it is ap- 
proved by the committee on membership, after which it 


constitution. 

“Tf their opinion is adverse, no report will be made, 
and the application will be allowed to remain unknown, 
except to the President, the committee, and the appli- 
cant.” Respecttully submitted, 

SAMUEL S. GREELEY, Committee. 


Articles III and IV of the Constitution now read as 
follows : 

Article III. Members shall be such persons as have 
been, or may now be, engaged in the practice of the pro- 
fession of Engineering, as may be elected, upon the 
| written recommendation of two members of the Club. 


| one meeting and ballotted for at the next, and they must 
receive three-quarters of the votes cast at the election; 
| but the Club may, by the unanimous vote of the mem- 
| bers present, elect any candidate at the meeting at which 
he is proposed. 


ulations of the Club, if elected; and his name shall not 
be ballotted for until he shall have returned the Engage- 
ment with his signature affixed. 








SELECTED LIST OF PATENTS 
For the week ending January 28th, (876. 


Relating to Mining, Metallurgy, Engineering, &c., reported for 
NGINEERING NE Ws by is Bagger & Co., 
Solicitors of Patents, Washington, D. C. 


172,093. Devices for Supplying Air to Furnaces. A. J. 


With this view. it is proposed to constitute a sort of | Creigh, Mansfield Ohio. 


private advisory Council or Committee, to be appointed 
by the President, and to be frequently changed at his 
discretion, for the double purpose of securing privacy, and 
of distributing the labor and responsibility among the 
members. 

Applications for admission, are to be handed, either at 


This is a furnace provided with air-distributing pipes, 
| the naked tapering tubes are provided with orifices for 
| emitting the air blast at different angles. 


171,916. Metal-Scroll Cutters. Wm. Clark, Salem, 


Ohio. 

The stem of the movable cutter is carried in a cleft 
socket framed in the lower section of the vibrating head. 
The head consists of two sections, which are connected 


a meeting or during an interval, to the President, who | together by a hinge-joint to the pivotal pin of which one 
will transmit it to the committee for scrutiny. If they | end of the pitman form the slotted crank-wheel is attach- 


are satisfied that the applicant is desirable as a member, 
they will so report to the President, who shall then pre- 


ed. Aneccentric shaft in the upper section is turned, 
| and the head and movable cutter lifted, when the sheet 
| upon which the design is traced is to be introduced be- 


sent the name to the club for consideration, and it will | tween the cutters. 


be voted upon as provided for in Sec. 4 of the constitu- 
tion. 

If their opinion is unfavorable they will merely pass 
over the matter in silence, and the application and re- 


171,933. Car Brakes. Louis Greiser, Rushport, Minn. 
Brakes operated by chain attached to segmental ratch- 
| et operated through lever bearing pawl by eccentric on 
| axle. Operation or non operation of devices governed 
| by rotation of disk of irregular under surface bearing up- 


jection will remain unknown except to the parties directly | 0m the ends of two sliding, perpendicular rods. 


concerned, 


Your committee offer the following as a summary of 
the probable advantages of the plan proposed: first, | the lower chamber of the valvecase into that part of the 


| 171,946. Injectors for Steam boilers. Wm. T. Mes- 
| singer, Somerville, Mass. 





shall be voted upon as provided by Article IV of the | 


Article IV. Sec. 1 Candidates shall be proposed at | 


Sec. 2. Any person who has been proposed for mem- | 
ship shall be duly notified thereof, according to form, | 


| enclosing an Engagement to abide by the Laws and Reg. | 
ing of a name for ballot involves a certain responsibility, | 


While the valve is closed, steam can only flow from 


+7 


bore of the outer nozzle which is in the rear of the par- 
titions, and thence into and through the inner nozzle. 

171,959. Processes for Imparting Resonance to Me- 
talic Alloys. B. Silliman, New Haven, Conn 

The alloy is immersed for a short time in a bath which 
is heated to a temperature just short of the melting point 
of the alloy 

171,913. Centrifugal Gas-Purifiers. P. Sweeney, New 
York, N. Y. 

A hollow shaft passes vertically through the center of 
the cylinder chamber, and has secured to its lower end 
the hollow centrifugal wheel, from which the gas escapes, 
and above this are secured perforated diaphragms, placed 
at different angles. A secondary purifying chamber has 
within at a revolving annular chamber, from which the 
gas escapes at the bottom, and it is supplied with sponge. 

172,023. Steam Vacuum Pumps. A. Huffer, Hagesr- 
town, Md. 

rhe valve governing steam passages to the cylinders 
is moved at intervals by means of a ball rolling on a piv- 
oted beam, having tappets pivoted to its ends. 

172,028. Submarine Tunnels. Jas. F. Jones, Marcel- 
lus Falls, N. Y. 

A submarine tunnel constructed of sections and pro- 
vided with packing and expanding rings in recesses, to 
prevent leakage. The stutting box for the shaft is pro- 
vided with an adjustible face plate secured to the shield. 
The excavator is cone-shaped, and provided with cutting 
devices on its surface, and separated by gearing. The 
shield is provided with man-holes and a compressed air 
chamber with another man-hole for access to the excava- 
tor. The shield is also provided with an inlet with 
screen. 

172,047. Manufacture of Illuminating Gas. G. Olny, 
Brooklyn, N. ". 

The process of producing a fixed gas directly from hy- 
drocarbon, by heating the hydrocarbon through a water, 
steam, or air jacket, and passing the resultant vapors 
into a heated retort, where they are converted into a 
fixed gas. 

175,157. Hydraulic Mining. J. O. Farrell, San Fran- 
cisco, Cal. 

Places a tube in front of the pipe nozzle which con- 
ducts the water in hydraulic mining, and feeds this tube 
by a hopper with stones etc., to aid in breaking down 
the bank. 
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HELLER & BRIGHTLY, Engineering and Surveying In- 
struments, 33 N. Seventh St., Philadelphia. @Ave MAR 
% . 


Without decreasing size of any part of our “Kn 
neers’ Transit” we have reduced the weight on 
alf. An ordinary Transit Telescope magnifies from 
10 to 12 diameters, our ne 
10% inches, shows o!)rcts 
magnifies 28 diameters auc 






cad time on a watch- 
dial at 983 feet wr description of our uvew Mining 
Transit (weight 54, ibs.) and Pluw t Lamp, see Van 
Nostrand’s Engineering Micazine, June, 1873. 


Extract from report of Commitee of Civ. Engs. ap- 
pointed by Franklin Inst. to examine H. & B.’s new 


Transit (Dec. 1871 It exhibits several novelties 
of comstruction whieh, in the opizion of the commit- c 
tee, render it superier to those pow in use, and in its er 


opinion the deviations which they have made from the 
common stytes of Transit are de improvements 


oe, = 
Joun ©. Taactwing, Chairman “elon, we 
Deseriptive and [ilustrated Price List sent Post-paid, on Application. 


PATENTS. 


Subscribe for the Western Scientific Journal. It contains all 
steps necessary to obtain letters patent, decisions of courts on 


patents, and much scientific reading. Only 75 cents per year in 
| advance. Address 


| WILSON & MORRIS, 


Peoria, Itt. 


WANTED. 


A good Surveyor’s Transit, (second hand) is wanted at the 
Southern Illinois Normal University, Carbondale, Il. 


Address, JOHN HULL, Pref. of Mathematics. 


| JAS. R. WILLETT, 
‘ARCHITECT x 


85 DEARBORN STREET, CHICACO 


CHARLES J. MOORE, 
Civil and Mechanical Engineer, 


ROOM 27 239 BROADWAY, NEW YORK. 


Examinations, Surveys and separ made, and Plans and Esti- 
mates furnished for Railroads, Mines, Drainage, Sewerage, 
Water Supply, and all class of engineering works and 
structures. Designs and calculations made for Arch- 
itects, for roots, floors, &c., in timber and iron, 


INVENTORS. 


1s 

i us 

a model or sketch and a full description of your invention. We 

will make an examination at the Patent Office, and if we think 

it patentable, will send you papers and advice, and prosecute 

your case. ADVICE FREE. 

Send stamp for our “ Guide for Obtaining Patents.” 

Address:-LOUIS BAGCER & CO., Solicitors ot 


Patents and Counsellors at Patent law, Washington, D. C. 
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Contractors’ Directory. 





Gas and Water Works. 
T. B. Farrington, 


103 Washington Street, Chicago, Dl. 





Dredging, Docks. &c. 


Conro, Carkin & Co., 


4 South Clark Street, Chicago, Il. 


J. E. Miller & Co. 


yw South Clark Street, Chicago, Il. 





Railways. 


John H. Cutches, 
84 La Salle Street, Chicago, Il. 





Bridges. 


Wells, French & Co., 


144 Dearcorn Street, Chicago, Il. 


Mason Work. 


Busse & Sturtevant, 


126 Dearborn Street, Chicago. 





Cox Brothers, 





1639 6Prairie Avenue, Chicago. 
Pavements. 
D. D. McBean, 
Room 4, 79 Dearborn Street, Chicago, Il. 


James C. McBean, 
77 Clark Street, Chicago, 


J. B Smith, 


i§1 Randolph Street, Chicago. Ill. 





Sewer Pipe Manuf’s. 
Cladding, McBean & Co., 


Lincoln, Placer Co., Cal. 





-NGINE 


Is ae every Si euntity at 168 aie street, Chicago, Illinois. 
Manufactures and General Science, and it m especially desired by the publisher to make it an 


AMERICAN ENGINEERING NEWSPAPER, 


In whose columns may be found each week a reliable record of the industrial and scientific progress of the country, and to this end 


the Engineering profession, Manufacturers, Scientific Societies, 
in the development of the material resources of the country, are 


ENGINEERING NEWS. 


HOMES AND HOW TO MAKE Established 1Sa0. 
THEM. By E. C. Gardner. Illustrated. r r 4 
vl tquin,nma go =| :t(<i‘ a J. Younc & Sons, | 


“Under the guise of familiar covrespondence 
between an architect and his friends are dis- 
cussed the thousand questions ceoretical and 
practical, which arise in relation to the buildin 
of a convenient, comfortable, healthful, taste fal | 
and inexpensive home,with the modern improve- 
nents, of course, We counsel any friend of ours 
even though he is sure he knows just what he 
wants, to read it before he decides upon his 


MATHEMATICAL and 
ENGINEERING 


Instrument Makers. 


43 North Seventh Street, Philadelphia. 


pluns.”’—New York Christian Advocate. Tapes, Compasses, 
* 
| ILLUSTRATED HOMES. By E. ¢ 
Gardner, 1 vol. square 12mo. Illustrated. $2,00. ; iit Tie ‘ 
> r 
“Mr. Gardner has a very persuasive and Draughting Engineering 
agreeable method of teaching people how to 
| build houses suitable for homes, and of infusing 
| good taste along with good sense in all that re- | Instruments, Stationery 
|} lates to the site, the architecture, and the utili- 








ties and adornments of houses.”’ 
telligencer. (New York). 


~Christian In- 


Improved Transits and Levels, 
Chains, Aneroid Barometers. 


For sele at the office of 


Engineering News. 


To City and Railroad Engineers 


The letting of Contracts throughout the country is usually ad- 
vertised only in such local papers as have contracts for city 
printing ; parties who wish to take contracts must therefore 
subscribe for a large list of newspapers, or else confine their at- 
tention to local work. We have on our subscription list a con- 
siderable number of the leading Contractors of Chicago and 
other cities, and we propose to consult the interests of their 
class by publishing a schedule of contracts to be let in the prin- 








cipal cities and where public improvements are being projected. 
City and Railroad Engineers throughout the country are re- 


spectfully requested to send us the time, place, and nature of 


such contracts as are to be let in their vicinity each week —a 
the 
-it will assist us 


line or two, or a slip from the local paper, or the name of 
paper which has the advertising of contracts 
materially and add a feature of interest to Angineering News. 


earnestly invited to co-operate by 


_ Photographs on application. 





FERING NEWS. 


It is devoted to the interests of Engineering, 


Feb. 5, 1876. 


| NICKEL & STRASSBERGER, 


Surveying Instrument Makers. 


128 & 130 South Clark Street Chicago, Illinois. 





LTransit Compasses, 
Engineers’ and Surveyors’ Transits, 
Surveyors’ Compasses, 

LEVELS, 
LEVELING RODS, 
CHAINS, 
Steel and Metallic Tapes, &c. 


Photographs and price lists sent on application. 


Repairs promptly attended to. 


-KRATZENSTEIN, 


Successor to F, Arnold & Co., 


MATHEMATICAL INSTRUMENT 
MAKER. 


Surveyors’ and Engineers’ Instruments made to 
order and repaired. 


157 State Street, Chicago, Ill. 
Formerly 114 a sea Street. 





Mining, 


and all others who are interested 


Correspondence, Reports of Proceedings of Societies, Descriptions of Works of Construction 
either in progress or completed, Descriptions of New Machines, and 


NEW PROCESSES IN MANUFACTURES, 


Or by 


ENGINEERING NEWS is the 


communications on subjects of general interest to the readers of this Journal. 


Official Organ of the Civil Engineers’ Club of the Northwest, 


And will publish all the proceedings and transactions of that Society, including the many valuable 


$2.12 


payable in advance. 


Subscription, 
months, 


per annum, 


the price is $3.10 American currency. 


Club Rates, $15.00 for Ten Copies. 


Advertising Rates, $2.00 per inch, single column, for | City Engineer, City Hall, Montreal, are sole Agents for 
| Engineering News in the Dominion, to whom Canadi- | 
| an subscriptions may be paid, and who will also receive | 
from one inch to one page, and for any length of time, | advertisements and furnish full information as to terms, 
| etc., etc., on application, 


exch insertion. 


will be sent on applicatior 


$1.25 
To E aglish Subscribers | Bank Drafts payable to Geo. H. Frost. 


An extended table of rates for space, | 


papers read at its regular monthly meetings. 


for six, Remittances may be made by Post Office Orders or | 


| cheques on local banks. 


Alfred Willson, C. E., 
Toronto, 


Agencies. 


Canada Compa- | 
|ny’s Office, 


and Geo. D, Ansley, Assistant 


Advertisements, to secure insertion in the 
Do not send | eyurrent week, cannot be received later than 
2P.M., Friday. 
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